This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 


IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


Ref. No. BA7 
Appl.No. 10/725,031 


(19) 


J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


(12) 


(45) Date of publication and mention 
of the grant of the patent: 
08.03.2000 Bulletin 2000/10 

(21) Application number: 96202723.1 

(22) Date of filing: 30.09.1996 


(it) EP 0 832 729 B1 

EUROPEAN PATENT SPECIFICATION 

(51) int CI7: B29C 45/28 


(54) Valve-gated injection moulding device 

Verschlussdusenvorrichtung zum Spritzgiessen 
Dispositif de buse a obturation pour moulage par injection 


(84) Designated Contracting States: 
DE FR GB 

(43) Date of publication of application: 
01.04.1998 Bulletin 1998/14 

(73) Proprietor EUROTOOL Beheer B.V. 
3295 ZJ 's-Gravendeel (NL) 

(72) Inventors: 

• Vorkoper, Rainer 
64625 Bensheim-Auerbach (DE) 


CD 

O) 
CM 
N 

CM 
CO 
00 

o 

0. 

UJ 


• Kuntz, John Peter 
3351 BB Papendrecht (NL) 

(74) Representative: de Bruijn, Leendert C. et al 
Nederlandsch Octroolbureau 
P.O. Box 29720 
2502 LS Den Haag (NL) 


(56) References cited: 
EP-A- 0 282 999 
EP-A- 0 405 663 
US-A-4 919 606 


EP-A- 0 31 2 098 
US-A-3 915 358 
US-A-5 208 046 


Note: Within nine months from the publication of the mention ol the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 


Printed by Jouws. 75001 PARIS (FR) 


EP 0 832 729 B1 2 


1 

Description 

[0001] The invention relates to a valve-gated injection 
moulding device comprising: 

a nozzle with an elongated melt passage having a 
forward end and a rear end, 
a gate located at the forward end of the nozzle, 
a valve pin mounted in the melt passage and being 
movable in the axial direction thereof, the valve pin 
having a tip for closing off the gate and a rear end 
having a contact surface, and 
an actuating device connected with the rearward 
end of the valve pin for moving the valve pin in the 
axial direction, the actuating device comprising a le- 
ver having a free end with an actuating surface in 
rolling engagement with the contact surface of the 
valve pin and a driven end which is rotatable around 
a rotation axis which is radially displaced with re- 
spect to the valve pin. 

[0002] Such a valve-gated injection moulding device 
is known from EP-A-282 999. In the known injection 
moulding device, a mechanically actuated valve pin is 
used for opening and closing the gate in a so-called hot- 
runner injection moulding device. In the hot-runner de- 
vice, heating elements are provided along the melt pas- 
sage of the nozzle for maintaining the thermoplastic ma- 
terial which is to be injected through the gate into an 
injection cavity, in a molten state. The valve pin is guided 
in a guide bushing which also functions as a seal for the 
thermoplastic material. Therefore there is very little play 
between the valve pin and the guide bushing such as to 
maintain a sufficient seal (for instance at a 4 millimetre 
diameter of the valve pin : only 0,005 millimetre play can 
be allowed. The valve pin should be very accurately 
guided to avoid jamming of the valve pin. Thereto it is 
very important to only load the valve pin in an axial di- 
rection and to avoid exerting radial forces thereon. Ra- 
dial forces exerted on the valve pin cause a friction 
which should be overcome, requiring more energy in the 
actuating means for the valve pin, may cause stick-slip 
phenomena, inaccurate positioning of the valve pin, 
wear, etc. As the guide bushing of the valve pin cannot 
be lubricated, the avoidance of radial forces is very im- 
portant. During the high operating temperatures 
(200-300°C) most lubricants will flow out of the lubrica- 
tion gap, and can leak into the molten thermoplastic ma- 
terial causing contamination. 

[0003] In the known actuating device of the valve pin 
as shown in EP-A-0 282 999, the rearward end of the 
valve pin is cylindrical and is received into a U-shaped 
bracket of a lever which radially extends towards the 
valve pin. By pivoting the lever around a pivot point, the 
valve pin can be moved in the axial direction, while the 
cylindrical surface of the valve pin head slides with re- 
spect to the actuating surfaces of the U-shaped bracket 
at the end of the lever. The known actuating device has 


as a disadvantage that radial forces are still exerted on 
the valve pin head. Accurate guiding of the rearward end 
of the valve pin is not possible. Furthermore, the stroke 
of the valve pin is limited and cannot be easily adjusted 
5 to prevailing process conditions after mounting the noz- 
zle in the cavity plate. 

[0004] It is also known to provide actuating devices 
which are axially aligned with the valve pin. These sys- 
tems have as a disadvantage that adjustment of the 

10 valve pin height after mounting in the cavity plate is no 
longer possible. Furthermore is a large space above the 
nozzle required for such axially aligned systems. For 
single-nozzle systems which are directly connected to 
the injection moulding device, this space is not availa- 

is ble. 

[0005] It is an object of the present invention to pro- 
vide a valve-gated injection moulding device having a 
compact actuating device for the valve pin, which can 
easily be adjusted after mounting in a cavity plate of an 

20 inject ion moulding cavity. 

[0006] It is a further object of the present invention to 
provide an actuating device which to a large extent 
avoids radial forces to be exerted on the valve pin and 
allows for accurate guiding and positioning of the valve 

2S pin. Thereto the injection moulding device according to 
the present invention is characterized in that the rear 
end of the valve pin comprises a sliding member having 
its walls in sliding engagement with an axial guide track, 
the sliding member comprising a radial opening defined 

30 by an upper and a lower contact surface, the free end 
of the lever having two curved actuating surfaces and 
extending radially into the opening of the sliding mem- 
ber. The rear end of the valve pin is accurately guided 
along the guide track by the sliding member in an axial 

35 direction. This ensures an accurate radial positioning of 
the valve pin, during axial movement. During axial 
movement, the curved actuating surfaces of the free end 
of lever roll along the upper and lower contact surfaces 
of the sliding member. Hereby radial forces on the valve 

40 pin are avoided, and no radial forces are exerted on the 
guide bushing/sealing structure. Small radial forces due 
to a non-ideal rolling movement of the curved actuating 
surfaces of the lever over the control surfaces of the slid- 
ing member, are taken up by the sliding member. 

4S [0007] The contact surface of the sliding member and 
the actuating surfaces of the lever are preferably con- 
figured such that a perfect rolling movement of the sur- 
faces is possible without slip. 

[0008] In an embodiment of the injection moulding de- 
50 vice according to the present invention the rear end of 
the valve pin, comprises a transverse head, the sliding 
member comprising a bottom cavity with an axial cross- 
section substantially corresponding with the cross-sec- 
tion of the head of the valve pin, in which cavity the head 
55 of the valve pin can be inserted in a radial direction which 
is substantially transverse to the radial orientation of the 
lever. 

[0009] According to this embodiment; the sliding 
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member is formed by a separate element which can be 
easily placed around the head of the valve pin and can ' 
be easily detached. The head of the valve pin is received 
in the cavity of the sliding member preferably with zero 
axial play. After mounting the sliding member on the 
valve pin, the free end of the lever can be mounted into 
the radial opening thereof in a simple manner. 
[0010] Preferably the driven end of the lever is hing- 
ingly connected to a piston rod of an actuating cylinder, 
at a position radially outwardly from the rotation axis 
which actuating cylinder is connected to a support struc- 
ture of the injection moulding device. Hereby the height 
of the valve pin and the stroke thereof can be adjusted 
by positioning of the cylinder even after the nozzle and 
the actuating device have been mounted on the cavity 
plate. The cylinder can be rotatably connected to the 
support structure of the injection moulding device such 
that the cylinder body is rotated upon actuation of the 
valve pin. 

[0011] To facilitate mounting of the actuating cylinder, 
the driven part of the lever that extends radially outward- 
ly from the rotation axis may be curved. 
[001 2] Several embodiments of the valve-gated injec- 
tion moulding device according to the present invention 
will be illustrated by way of example with reference to 
the accompanying drawings. In the drawings: 

Figures 1a-1c show a valve gated injection mould- 
ing device according to the present invention in re- 
spectively the opened and the closed position, 
Figure 2 shows a schematical perspective view of 
an actuating device for a valve-gated injection 
moulding device having multiple nozzles, and 
Figure 3 shows a cross-sectional view of the actu- 
ating device as shown in figure 2 along a radial 
cross-sectional line. 

[0013] Figure 1a shows a cross-sectional view of a 
part of a valve-gated injection moulding device 1 . In the 
injection moulding device, a nozzle 3 is placed in a cavity 
plate 2. At its bottom end, the nozzle 3 comprises a gate 
4 which terminates in a mould cavity, the details of which 
are not shown in the figure. The nozzle 3 comprises a 
central melt passage 7 From an injection moulding ma- 
chine, which is not shown in this figure, molten thermo- 
plastic material is transferred via an upstream melt pas- 
sage 8 towards the melt passage 7. Heating elements 
6 extend around the melt passage 7 for maintaining the 
thermoplastic material in a molten state. When the 
mould cavity has been filled with molten thermoplastic 
material, a valve pin 9 can be moved along an axial di- 
rection of the melt passage 7. In the figure, the axial di- 
rection is the direction along the centre line 14. The 
valve pin 9 is guided in a guide bushing 12 which also 
acts as a sealing element for the molten thermoplastic 
material. Alter solidification of the molten thermoplastic 
material in the mould cavity, the injection moulded ob- 
jects can be removed therefrom, and the valve pin 9 can 


be retracted to open the gate 4 such that molten ther- 
moplastic material can be introduced into the mould cav- 
ity. The rear end 1 5 of the valve pin 9 comprises a head 
16 of larger radial dimensions. With "radial direction" it 

s is meant a direction perpendicular to the centre line 14. 
[0014] As can be seen in the enlarged detail of figure 
1c, the valve-pin head 16 is received in a bottom cavity 
of a sliding member 1 7. The sliding member 1 7 compris- 
es a radially extending opening 1 8 wherein a lever 21 is 

io received. The sliding member 17 is connected via a le- 
ver 21 to an actuating cylinder 28. 
[001 5] The sliding member 1 7 slidingly engages with 
its outer surfaces the walls of a guide track that is axially 
aligned with the valve pin 9. Upon rotation of the lever 

15 21 around rotation axis 27, the actuating surfaces 22, 
23 of the free end of the lever evolve over the flat contact 
surfaces 25, 26 of the sliding member 17. In this manner 
the valve pin 9 is moved into a closed position as shown 
in figure 1b, while radial forces on the sliding member 

20 17 are prevented. 

[001 6] At the lower end of the sliding member 1 7, the 
head 16 of the valve pin 9 is received in a cavity. The 
cavity has substantially the same cross-section as the 
rear end of the valve pin 9 and radially extends to the 

25 outer circumferential surface of the sliding member 1 7. 
In this way, the valve pin head 16 can be easily intro- 
duced into the cavity and can be removed therefrom for 
maintenance purposes or replacement. 
[0017] The actuating cylinder 28 comprises a piston 

30 rod 29 which is hingingly connected to the curved driven 
end of the lever 21. The cylinder body is hingingly at- 
tached in a hingepoint 31 to the support 32 of the injec- 
tion moulding device 1 , As can be seen in figure 16, the 
cylinder 28 is hinged around hingepoint 31 upon closing 

35 of the gate 4 by downward movement of the valve pin 9. 
[0018] Figure 2 shows an actuating device for valve- 
gated injection moulding systems having multiple noz- 
zles. Three sliding members 32, 33 and 34 are connect- 
ed to respective valve pins 35. A lever 36 is connected 

40 to the rear end of the valve pins 35 in the manner as 
shown in figure la-lc, through a radial opening 30 in the 
sliding members 32, 33 and 34 and is at its driven end 
clampingly connected around a common drive shaft 37. 
The drive shaft 37 can be driven for instance by means 

45 of a hydraulic cylinder, an electromotor and the like. 
[0019] In figure 3 it can be seen that the driven end of 
lever 36 comprises clamping means 38 in which the 
drive shaft 37 is received. A clamping screw 39 secures 
the bracket 38 of the clamping means around the drive 

50 shaft. Two adjustment screws 42, 43 can be engaged 
with a flat surface 44 of the drive shaft 37 for fine adjust- 
ment of the lever 36. 


55 Claims 

1 . valve-gated injection moulding device (1 ) compris- 
ing: 
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nozzles, each nozzle having a lever, the driven ends 
of the levers being connected to a common drive 
shaft (37) at the position of the rotation axis. 

5 7. Injection moulding device according to claim 6, the 
drive shaft (37) having a flat surface (44), the drive 
end of each lever (36) comprising clamping means 
(38) which receive the drive shaft (37) therein, the 
clamping means (38) comprising adjustment ele- 
io ments (42,43) engaging the flat surface (44) of the 
drive shaft (37). 


Patentanspruche 

75 


a nozzle (3) with an elongated melt passage 
(7), having a forward end and a rear end, 
a gate (4) located at the forward end of the noz- 
zle (3), 

a valve pin (9) mounted in the melt passage (7) 
and being movable in the axial direction there- 
of, the valve pin having a tip for closing off the 
gate (4) and a rear end (15) having a contact 
surface, and 

- an actuating device (17,21 ) connected with the 
rear end (15) of the valve pin (19) for moving 
the valve pin in the axial direction, the actuating 
device comprising a lever (21) having a free 
end with an actuating surface in rolling engage- 
ment with the contact surface of the valve pin 
and a driven end which is rotatable around a 
rotation axis (27) which is radially displaced 
with respect to the valve pin (9), characterised 
in that the rear end (15) of the valve pin (9) com- 
prises a sliding member (17,32,33,34) having 20 
its walls in sliding engagement with an axial 
guide track, the sliding member ( 17) comprising 
a radial opening (18,30) defined by an upper 
and a bwer contact surface (25,26), the free 
end of the lever (21 ) having two curved actuat- 25 
ing surfaces (22,23) and extending radially into 
the opening (18,30) of the sliding member (17; 
32,33,34). 

2. Injection moulding device according to claim 1, 30 
wherein the rear end (15) of the valve pin (9) com- 
prises a transverse head (16), the sliding member 
(17,32,33,34) comprising a bottom cavity with an 
axial cross-section substantially corresponding with 

the cross-section of the head (16) ol the valve pin, 35 
in which cavity the head of the valve pin can be in- 
serted in a radial direction which preferably is sub- 
stantially transverse to the radial orientation of the 
lever. 

40 

3. Injection moulding device (1) according to claim 1 
or 2, wherein the driven end of the lever (21 ) is hing- 
ingly connected to a piston rod (29) of an actuating 
cylinder (28) at a position radially outwardly from the 
rotation axis (27) which actuating cylinder (28) is 
connected to asupport structure (32) ol the injection 
moulding device (1). 

4. Injection moulding device according to claim 3, 
wherein the actuating cylinder (28) is rotatably con- so 
nected to the support structure (32) of the injection 
moulding device. 

5. Injection moulding device according to claim 3 or 4, 
wherein the driven end of the lever (21 ) is curved, ss 

6. Injection moulding device according to any of the 
previous claims, comprising at least two injection 


1 . SpritzgieB-Vorrichtung (1 ) mit einem ein Ventil auf- 
weisenden Angussdurchgang, umfassend: 

eine Duse (3) mit einem langgestreckten 
Schmelzendurchgang (7) mit einem vorderen 
Ende und einem hinteren Ende, 
einen an dem vorderen Ende der Duse (3) an- 
geordneten Angussdurchgang (4), 
einen in dem Schmelzendurchgang (7) ange- 
brachten und dort in dessen axialer Richtung 
beweglichen Ventilstift (9), wobei der Ventilstift 
eine Spitze zum VerschlieRen des An- 
gussdurchgangs (4) und ein hinteres Ende (15) 
mit einer Kontaktflache aufweist, und 
eine mit dem hinteren Ende (15) des Ventilstif- 
tes (19) verbundene Betatigungsvorrichtung 
(17, 21) zum Bewegen des Ventilstiftes in der 
axialen Richtung, die Betatigungsvorrichtung 
umfassend einen Hebel (21) mit einem freien 
Ende mit einer Betatigungsflache in rollendem 
Eingriff mit der Kontaktflache des Ventilstiftes 
und mit einem angetriebenen Ende, welches 
urn eine bezuglich des Ventilstiftes (9) radial 
versetzte Drehachse (27) drehbar ist, 

dadurch gekennzeichnet, dass das hintere Ende 
(15) des Ventilstiftes (9) ein Gleitelement (17, 32, 
33, 34) umfasst, dessen Wande in gleitendem Ein- 
griff mit einer axialen FOhrungsbahn stehen, wobei 
das Gleitelement (17) eine durch eine obere und ei- 
ne untere Kontaktflache (25, 26) definierte radiale 
Off nung (1 8, 30) umfasst, und wobei das f reie Ende 
des Hebels (21) zwei gekrOmmte Betatigungsfla- 
chen (22, 23) aufweist und radial in die Oftnung (18, 
30) des Gleitelements (17; 32, 33, 34) hinein ver- 
lauft. 

2. SpritzgieB-Vorrichtung nach Anspruch 1 , wobei das 
hintere Ende (15) des Ventilstiftes (9) einen Quer- 
kopf (16) umfasst, wobei das Gleitelement (17 ; 32, 
33, 34) einen unteren Hohlraum mit einem axialen 
Querschnitt umfasst, der im Wesentlichen dem 
Querschnitt des Kopfes (16) des Ventilstiftes ent- 
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spricht, in welchen Hohlraum der Kopf des Ventil- 
stiftes in einer radialen Richtung, welche vorzugs- 
weise im Wesentlichen quer zu der radialen Orien- 
tierung des Hebels ist, eingeschoben werden kann. 

3. SpritzgieB-Vorrichtung ( 1 ) nach Anspruch 1 oder 2, 
wobei das angetriebene Ende des Hebels (21) ge- 
lenkig mit einer Kolbenstange (29) eines Betati- 
gungszylinders (28) an einer Stelle radial auBerhalb 
der Drehachse (27) verbunden ist, welcher Betati- 
gungszylinder (28) mit einer Lagerstruktur (32) der 
SpritzgieB-Vorrichtung (1) verbunden ist. 

4. SpritzgieB-Vor richtung nach Anspruch 3, wobei der 
Betatigungszylinder (28) mit der Lagerstruktur (32) 
der SpritzgieB-Vorrichtung drehbar verbunden ist. 

5. SpritzgieB-Vorrichtung nach Anspruch 3 Oder 4, 
wobei das angetriebene Ende des Hebels (21) ge- 
krOmmt ist. 

6. SpritzgieB-Vorrichtung nach einem der vorsteh en- 
den AnsprOche, umfassend wenigstens zwei Ein- 
spritz-Dusen, wobei jede DQse einen Hebel auf- 
weist und wobei die angetriebenen Enden der He- 
bel mit einer gemeinsamen Antriebswelle (37) an 
der Position der Drehachse verbunden sind. 

7. SpritzgieB-Vorrichtung nach Anspruch 6, wobei die 
Antriebswelle (37) eine ebene Flache (44) aufweist, 
wobei das Antriebsende eines jeden Hebels (36) 
Klemmmittel (38) umfasst, die die Antriebswelle 
(37) darin aufnehmen, wobei die Klemmmittel (38) 
Einstellmittel (42,43) umfassen, die mit der ebenen 
Flache (44) der Antriebswelle (37) in Eingriff sind. 


Revendications 

1. Dispositif de moulage par injection a declenche- 
ment par soupape (1), comprenant : 

une filiere (3) avec un passage de matiere fon- 
due allonge (7), comportant une extremite 
avant et une extremite arriere, 
un point d'injection (4) dispose a I'extremite 
avant de la filiere (3), 

un poincon (9) monte dans le passage de ma- 
tiere londue (7) et pouvant se deplacer dans la 
direction axiale de celui-ci, le poincon compor- 
tant une pointe pour termer le point d'injection 
(4) et une extremity arriere (1 5) ayant une sur- 
face de contact, et 

un dispositif d'actionnement (17, 21) raccorde 
a I'extremite arriere (15) du poincon (19) pour 
deplacer le poincon dans la direction axiale, le 
dispositif d'actionnement comportant un levier 
(21) comportant une extremite libre avec une 


surface d'actionnement en prise de roulement 
avec la surface de contact du poincon et une 
extrSmite act ion nee qui peut tourner autour 
d'un axe de rotation (27) qui est decale radia- 
5 lement par rapport au poincon (9), caracterisS 

en ce que Textr^mite arriere (1 5) du poincon (9) 
comprend un element coulissant (17, 32, 33, 
34) ayant ses parois en prise de coulissement 
avec une piste de guidage axiale, I'dlement 
10 coulissant (17) comprenant une ouverture ra- 

diate (18, 30) definie par des surfaces de con- 
tact superieure et inferieure (25, 26) : I'extremite 
libre du levier (21) comportant deux surfaces 
d'actionnement incurv§es (22, 23) et s'6ten- 
*s dant radialementa I'interieurde I'ouverture (18, 

30) de l'6lement coulissant (17, 32, 33, 34). 

2. Dispositif de moulage par injection selon la reven- 
dication 1, dans lequel Pextr6mite arriere (15) du 

20 poincon (9) comprend une tete transversale (16), 
I'element coulissant (17, 32, 33, 34) comprenant 
une cavite inferieure avec une section axiale cor- 
respondant sensiblement a la section transversale 
de la tete (16) du poincon, cavite dans laquelle la 

25 tete du poincon peut etre ins6r6e dans une direction 
radiale, qui est de preference sensiblement trans- 
versale a I'orientation radiale du levier. 

3. Dispositif de moulage par injection (1) selon la re- 
30 vendication 1 ou 2, dans lequel I'extremite action- 
nee du levier (21) est raccordee de facon articulSe 
a une tige de piston (29) d'un verin d'actionnement 
(28) dans une position dirig£e radiaiement vers Tex- 
terieur depuis Taxe de rotation (27), ce verin d'ac- 

35 tionnement (28) 6tant raccord6 a une structure de 
support (32) du dispositif de moulage par injection 
(1). 

4. Dispositif de moulage par injection selon la reven- 
ue dication 3, dans lequel le verin d'actionnement (28) 

est raccorde, de facon a pouvoir tourner, a la struc- 
ture de support (32) du dispositif de moulage par 
injection. 

45 5, Dispositif de moulage par injection selon la reven- 
dication 3 ou 4, dans lequel I'extremite actionnee 
du levier (21) est incurvee. 

6. Dispositif de moulage par injection selon I'une quel- 
50 conque des revendications precedentes, compor- 
tant au moins deux filieres d'injection, chaque filiere 
comportant un levier, les extremites actionnees des 
leviers 6tant raccordees a un arbre d'actionnement 
commun (37) dans la position de I'axe de rotation. 

ss 

7. Dispositif de moulage par injection selon la reven- 
dication 6, I'arbre d'actionnement (37) comportant 
une surface plane (44), I'extremite d'actionnement 


3. 

30 
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4. 

40 


10 


15 


5 


9 


EP 0 832 729 B1 


de chaque levier (36) comprenant des moyens de 
serrage (38) qui regoivent I'arbre d'actionnement 

(37) a I'intGrieur de ceux-ci, les moyens de serrage 

(38) comprenant des 6l§ments de r6glage (42, 43) 
venant en prise avec la surface plane (44) de I'arbre 5 
d'actionnement (37). 
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Fig -3 
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